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Heal sink for semiconductor cell - has ,026 - O,3 

(07.02.78) HOI 1-00/' t.A-222307 

31 k -c-C 1 * trusion ' The length 

t5N>?^ ^ U of extrusion has a 

vO-vv ' body portion adapted 

for heat conducting 
contact with the semi- 
conductor and a num- 
ber of fins projecting 
from the body portion 
in spaced relation, de- 
fining fluid flow pass- 
ages between fins. 

The device, for 
transferring heat from 
the sink to the fluid 

some or all of the fins, dividing thes"™™^ aCp, °" 
ments. At 1m if o^™,, r ^ V- g mese llns l "to fin see- 
into adjacent flow p ZzL* < ^ Se S ments off setfed 
fluid f!ow and finVu/fa'f ther.K " eaSing turbule "« °f 
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^ts invention relates to a heat sink for a semi- 
conductor cell, ana in particular to proved heat transfer from 

th. .In* to It. coollno 

,„« ...icondneto, cell. •«* thyrl.to,. .nd 

w con.i.t •< »„. or «. -~« °< «— ■""7 

.«„.io„. - - — *» -» - - i " k u f " ,oen ; ly M 

,e..r,ted in the ~U end c.rrle. U -r - - 

». object of this mention 1. to l»pr.». .I* 

fluid heat transfer. 

*ecordi», to the invention, he.t tr.n.f.r U proved 
„, ino.ee.ln, fin .nrf.c. co.ln, int. cont.ot .1th the fl.il 
, 10 r., vtth nn incre... in tt.ld turbulence, thl. L 
.coo-pU.h.d by .llttln, the .in. cro.,»i.e - « 
of the fin .0 forced into the fluid n- F— - 

between tl~. "efer.bly. " ' PUVed , , . 

.It.rn.t.ly m oppo.lt. direction. -1th re.p.ot to th. orl,in.l 

fin form. 

A preferred embodiment of the invention will now be 
aescribed with reference to the accompanying drawings, in 
which : 

Figure 1 is a view in perspective of a prior art 

11 ~a > of heat sinks; and 

assembly of a semiconductor cell and a pair 

Figure 2 is a view like Figure 1 showing the heat 
sinks modified according to the invention. 

in the prior art assembly 10 shown in Figure 1. a 
eemlconductor cell U U clamped between a pair of heat sinks 
12 and 13 by means of a clamping structure 14. Sink 12 is an 
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integral structure of heat conducting material having a body 
portion 15 and two sets of fins 16 and 17 projecting from the 
body portion in opposite directions, and the fins are spaced 
apart so as to define fluid flow passages 16 between them. 
The body portion 15 of sink 12 has a wide face 19 which abuts 
a flat surface on one main electrode of cell 11. As clearly 
illustrated in Figure 1, sink 13 is like sink 12 except that 
it is turned about in the assembly so that the wide face 20 
of its body portion abuts a flat surface on the other main 
electrode of the cell. Structure 14 clamps the cell firmly 
between the sinks so that the two electrodes of the cell are 
in good heat transfer relation with the sinks. A convenient 
way to make heat sinks such as 12 and 13 is to begin with an 
aluminum extrusion and cut sink lengths from the extrusion. 
Aluminum is readily extruded into shapes having a body portion 
such as 15 and fins such as 16 and 17 projecting from the body 
portion. 

Heat generated in ceil 11 by an electric current 
flowing in it is conducted to sinks 12 and 13, and from the 
sinks to a fluid such as air flowing over the sinks. Assembly 
10 is intended to be mounted inside a duct through which cooling 
air passes, e.g., forced air flow. It will be mounted in the 
duct in such a way that the air comes into contact with the 
maximum sink surface, i.e., air flow along the passages 18 
between fins. 

Figure 2 shows assembly 10 modified according to the 
invention to improve heat transfer from the sinks to the cool- 
ing air. In this figure, assembly 30 has all the fins on the 
heat sinks 31 and 32 slit crosswise so that each fin now 
becomes a number of fin segments as indicated at 33 and 34 for 
fin 35. Slitting may be done with a gang saw; the many cuts 
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or slits cut across all the fins of a sink and extend from the 
tips of the fins to near their Juncture with the body portion. 
After slitting, the segments formed thereby are splayed from 
the original fin form, preferably, alternately in opposite 
^ directions as indicated at 33 and 34 for fin 35. Offsetting 
/ the fin segments into the spaces between fins interrupts the 
[ uniform flow channels, causing the air to follow circuitous 

routes where it comes into contact with more heat transfer 
I surface. 

Test data have shown that the sink thermal resistance 
is indeed reduced by the slitting and splaying operation. For 
the same air-flow rate, the thermal resistance is reduced by 
20 to 35% depending upon the degree of bending of the segments. 
This lower thermal resistance permits higher currents per cell 
and, for large power conversion equipment, therefore, the 
number of cells, the number of sinks and the number of auxiliary 
components can be significantly reduced. The cost of slitting 
and splaying the fins is relatively low compared to the 
potential cost reduction in the complete equipment. 
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The embodiments of the invention in which an exclu- 
sive property or privilege is claimed are defined as follows: 

1. A heat sink for a semiconductor cell, said heat 
sink comprising: a predetermined length cut transversely from 
an aluminum extrusion; said length of the extrusion having a 
body portion adapted for heat conducting contact with the 
semiconductor and a plurality of fins projecting from the body 
portion in spaced relation, defining fluid flow passages 
between fins; the improved means, for transferring heat from 
the sink to the fluid, comprising slits across some or all 
of said fins dividing these fins into fin segments; and offsets 
of at least some of said fin segments into adjacent flow 
passages for increasing turbulence of fluid flow and fin 
surface, thereby increasing heat transfer from the sink to the 
fluid. 

2. The heat sink of claim 1 wherein the fin segments 
in each fin are offset alternately in opposite directions. 

3. The heat sink of claim 1 wherein said body portion 
has at least one side from which the fins project, said slits 
extend across all of said fins, dividing each fin into fin 
segments, and said segments of each fin are splayed out 
alternately in opposite directions from the original fin form. 

4. The heat sink of claim 3 wherein said body portion 
has two opposite sides provided with said splayed fin segments. 

5. The combination of a semiconductor cell sandwiched 
between two of the heat sinks of claim 4. 

6. The heat sink of claim 3 or 4 wherein the slits 
are saw cuts across the fins, extending from the tips thereof 
to near the roots thereof. 
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